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DETAILED ACTION 

Continued Examination Under 37 CFR 1. 1 14 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 
1 .17(e), was filed in this application after final rejection. Since this application is eligible for continued 
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on 9/21/05 has been entered. 

Response to Arguments 

Applicant's arguments have been fully considered but are moot in view of the new ground(s) of 
rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 5, 6, 10, 11, 20 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over U.S. Patent 3,661,660 to Wessells et al. in view of U.S. Patent 6,146,469 to Toshima and in 

further view of U.S. Patent 5,088,51 0 to Bannon. 

Wessells et al. teaches an etching bath (10) containing an etchant (12) a holder (60) and 
ultrasonic generators (14, 16, and 18). Figure 1 illustrates that the ultrasonic generators and holder are 
located in the interior of the etching bath. Wessells et al. teaches that the ultrasonic generators may be 
located on the sides or on the bottom of the etch bath. (Col. 2, Lines 40-41 ) 
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Wessells does not teach an indicator displaying a temperature of the etching bath. However, 
Wessells teaches that the bath is preferably maintained in a specified temperature range using a heater 
(Col. 3, Lines 7-17) 

Toshima teaches an indicator displaying a temperature for monitoring the temperature of a bath 
where a temperature sensor (110) may either directly display the temperature or may be connected to a 
temperature display monitor. (Col. 6, Lines 53-60) The temperature sensor (110) directly or indirectly 
controls a heater (140) to maintain a selected temperature. It would have been obvious to one of ordinary 
skill in the art at the time of invention to modify the apparatus of Wessells to include the temperature 
indicator of Toshima. The motivation to provide the bath of Wessells with the temperature indicator of 
Toshima is that the temperature indicator may be used to maintain the bath of Wessells in a specified 
temperature range. 

Regarding the limitation of generating ultrasonic vibration on opposite surfaces of the substrate in 
Claim 1, it is noted that ultrasonic generators produce ultrasound that is transmitted in all directions 
relative to the substrate regardless of the location in the etch bath. Therefore placement of even a single 
ultrasonic oscillator in the etch bath inherently produces ultrasonic vibration on opposite surfaces of the 
substrate. 

Regarding the limitation of generating ultrasonic vibration that emanates from two opposite sides 
of the etching bath in Claim 1 1 , It is noted that Wessells et aL teaches that the ultrasonic generators may 
be located on the sides or on the bottom of the etch bath. (Col. 2, Lines 40-41 ) and further teaches that 
transducers placed along the sidewalls produce more effective etching results (Col. 2,Lines 26-30) In 
view of the general teachings of Wessells et al, it would have been obvious to one of ordinary skill in the 
art at the time of invention to place the ultrasonic generators on two opposite sides of the etch bath in 
order to provide ultrasonic energy to a workpiece. Note that it has been held that mere rearrangement of 
parts which does not modify the operation of a device is prima facie obvious. See In re Kuhle, 526 F.2d 
553, 188 USPQ 7 (CCPA 1975). Further, Bannon teaches that ultrasonic generators may be placed on 
two opposite sides of a treatment bath (See Figures 1 and 2). Bannon teaches that the locations of the 
ultrasonic transducers may be selected to provide ultrasonic energy to a given location on a workpiece. It 
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would have been obvious to one of ordinary skill in the art at the time of invention to place the ultrasonic 
generators on two opposite sides of the etch bath of Wessells et al. in order to provide the ultrasonic 
energy to the various treatment location(s) on the surface of a workpiece. 

Regarding Claims 5 and 6, Toshima does not explicitly use the terms thermometer and 
thermostat, however Toshima teaches a directly displaying temperature sensor, which describes a 
thermometer or the equivalent, and the use of a thermocouple, which is also the art-recognized 
equivalent of a thermometer. Toshima further describes a thermostat or the equivalent by teaching that 
the temperature sensor senses the temperature changes and then controls a heater indirectly or directly. . 

Claims 2, 7, 14 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 3,661,660 to Wessells et al. in view of U.S. Patent 6,146,469 to Toshima and U.S. Patent 
5,088,510 to Bannon as applied above, and in further view of U.S. Patent 4,971,654 to Schnegg et 
al. 

Regarding Claims 2 and 14, as applied above, Wessells in view of Toshima and Bannon teach 
the invention substantially as claimed, but does not teach using hydrofluoric acid as the etchant. 

Schnegg et al. teaches using an etchant comprising hydrofluoric acid. (Col. 6, Lines 40-45) 
It would have been obvious to one of ordinary skill in the art at the time of invention to use HF as 
the etchant. 

The motivation to use hydrofluoric acid is that it dissolves the oxidation product. (Col. 2, Lines 44- 

48) 

Regarding Claims 7 and 17, as applied above, Wessells in view of Toshima teaches the invention 
substantially as claimed, but does not teach that the holder supports a plurality of glass substrates. 

Schnegg et al. teaches a holder supporting a plurality of substrates. (Col. 6, Lines 48-54) 

It would have been obvious to one of ordinary skill in the art at the time of invention to modify the 
holder of Wessells et al. to support a plurality of substrates. 

The motivation to modify the holder to support a plurality of substrates is that it provides for mass 
production of substrates requiring the same etch processing. 
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Schnegg et al. does not teach that the substrates are glass, however the apparatus is inherently 
capable of performing etch processing on glass substrates. 

Claims 3, 4, 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 3,661,660 to Wessells et al. in view of U.S. Patent 6,146,469 to Toshima and U.S. Patent 
5,088,510 to Bannon, as applied above, and in further view of U.S. Patent 4,971,654 to Schnegg et 
al. and U.S: Patent 3,556,161 to Roberts. 

As applied above, Wessells et al. in view of Toshima and Bannon teaches the invention 
substantially as claimed, but does not teach forming the holder from an acid resistant material such as 
polytetrafluoroethylene. 

Schnegg et al. teaches a suitable holder for an etch bath containing hydrofluoric acid is made 
from polytetrafluoroethylene. (Col. 6, Lines 40-54) 

Roberts teaches that polytetrafluoroethylene is known to be resistant to high temperatures and 
virtually all chemical agents including strong acids such as hydrofluoric acid. (Col. 2, Lines 48-51) 

In view of the teachings of Schnegg et al. and Roberts, It would have been obvious to one of 
ordinary skill in the art at the time of invention to form the holder of Wessells et al. in view of Toshima 
from polytetrafluoroethylene. 

The motivation to form the holder of Shin et al. from polytetrafluoroethylene is to provide a holder 
that resists the solvents and temperatures that are used in etching processes. 

Claims 2, 7, 12-14 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 3,661,660 to Wessells et al. in view of U.S. Patent 6,146,469 to Toshima and U.S. Patent 
5,088,510 to Bannon and in further view of GB 2323334 A to Shin et al. 

Regarding Claims 12 and 13, as applied above, Wessells in view of Toshima and Bannon teach 
the invention substantially as claimed, but does not teach a control unit for receiving a temperature signal 
and generating an etching termination (end point) signal. 
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Shin et al. teaches an etching bath control unit (Figure 2) for receiving a temperature signal from 
a temperature sensor (60) and generating an etching termination (end point) signal when the temperature 
signal indicates an etching termination temperature (Page 12, Lines 8-10). Therefore, the control unit 
determines the etching termination temperature from the temperature-indicating signal. 

It would have been obvious to one of ordinary skill in the art at the time of invention to modify the 
apparatus of Wessells to include the control unit of Shin et al. 

The motivation for providing the control unit is that it provides end point determination for an 
etching bath process based on etchant temperature. 

Regarding Claims 2, 7, 14 and 17, as applied above, Wessells in view of Toshima and Bannon 
teaches the invention substantially as claimed, but does not teach using hydrofluoric acid as the etchant 
or that the holder supports a plurality of glass substrates 

Shin et al. teaches using hydrofluoric acid to etch a plurality of glass substrates (Page 2, Lines 
17-20 and Page 4, Lines 8-10) 

It would have been obvious to one of ordinary skill in the art at the time of invention to use HF as 
the etchant and to modify the holder of Wessells et al. to support a plurality of substrates. 

The motivation to use hydrofluoric acid, and to provide support for a plurality of substrates, is to 
mass-produce LCD substrates consistently, as suggested by Shin et al. (Page 6, Lines 1-5) 

Claims 1, 2, 5-7, 10-14, 17, 20 and 21 are rejected under 35 U.S. C. 103(a) as being 
unpatentable over GB 2323334 A to Shin et al. in view of JP 11006081 A to Takeuchi et al, JP 
55130839 A to Nakayama et al. and U.S. Patent 5,088,510 to Bannon. 

Shin et al. teaches an etching bath (20) containing an etchant (hydrofluoric acid), a holder for 
supporting a plurality of glass substrates (Page 2, Lines 17-20 and Page .3, Line 23), a temperature 
sensor (60) and a control unit (CPU) for generating an etching termination (end point) signal when the 
temperature signal indicates an etching termination temperature (Page 12, Lines 8-10). 

Shin et al does not teach an indicator displaying a temperature of the etching bath. 
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Takeuchi et al. teaches an indicator (44) displaying a temperature of an etching liquid that is measured 
with a temperature detector. (See provided Abstract and Figure 1 of Takeuchi et al.) 

It would have been obvious to one of ordinary skill in the art at the time of invention to modify the 
apparatus of Shin et al. to include a temperature indicator displaying a temperature of the etching liquid in 
the etching bath. 

The motivation to provide the etching bath of Shin et al with a temperature indicator displaying a 
temperature of the etching liquid is to provide the temperature detected by a temperature sensor to be 
used in controlling an etching process such as determining the endpoint of the etching process as taught 
by Shin et al. 

Shin et al. does not teach an ultrasonic oscillator located in the interior of the etching bath. 

Nakayama et al. teaches an ultrasonic oscillator located in the interior of the etching bath. 
(Reference is made to included Abstract) 

It would have been obvious to one of ordinary skill in the art at the time of invention to modify the 
apparatus of Shin et al. to include the ultrasonic generators of Nakayama et al. 

The motivation to provide the etching bath of Shin et al. with the ultrasonic generators of 
Nakayama et al. is to enhance the stirring effect imparted to the etchant at the substrate surface, and to 
thereby improve etching uniformity. 

Shin et al. does not teach an ultrasonic oscillator located on two opposite sides of the etch bath. 

Bannon teaches that ultrasonic generators may be placed on two opposite sides of a treatment 
bath (See Figures 1 and 2). Bannon teaches that the locations of the ultrasonic transducers may be 
selected to provide ultrasonic energy to a given location on a workpiece. It would have been obvious to 
one of ordinary skill in the art at the time of invention to place the ultrasonic generators on two opposite 
sides of the etch bath of Shin et al. as a matter of providing the ultrasonic energy to the various treatment 
location(s) on the surface of a workpiece. 

Claims 3, 4, 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over GB 
2323334 A to Shin et al. in view of JP 11006081 A to Takeuchi et al. and JP 55130839 A to 
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Nakayama et al. and U.S. Patent 5,088,510 to Bannon as applied above, and in further view of U.S. 
Patent 4,971,654 to Schnegg et al. and U.S. Patent 3,556,161 to Roberts. 

As applied above, Shin et al. in view of JP 1 1006081 A. and JP 55130839 A to Nakayama et al. 
teaches the invention substantially as claimed, but does not teach forming the holder from an acid 
resistant material such as polytetrafluoroethylene. 

Schnegg et al. teaches a suitable holder for an etch bath containing hydrofluoric acid is made 
from polytetrafluoroethylene. (Col. 6, Lines 40-54) 

Roberts teaches that polytetrafluoroethylene is known to be resistant to high temperatures and 
virtually all chemical agents including strong acids such as hydrofluoric acid. (Col. 2, Lines 48-51) 

In view of the teachings of Schnegg et al. and Roberts, It would have been obvious to one of 
ordinary skill in the art at the time of invention to form the holder of Shin et al. from 
polytetrafluoroethylene. 

The motivation to form the holder of Shin et al. from polytetrafluoroethylene is to provide a holder 
that resists the etchant of Shin et al. (hydrofluoric acid) 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Roberts Culbert whose telephone number is (571) 272-1433. The examiner can normally 
be reached on Monday-Friday (8:30-5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Parviz Hassanzadeh can be reached on (571) 272-1435. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 
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